SUMMARY A unique set of identical twin boys with spinal and intracranial meningiomas is described. Three distinct spinal tumours and one intracranial one were removed surgically. One intracranial meningioma has been symptomless, so far. The red cell and leucocyte groups of the two patients were found to be identical, and the probability of their being monozygous was estimated from these data as being 0O932 (Appendix).
There has been no report in the literature of twins with either intracranial or spinal meningiomas. In children and adolescents intracranial meningiomas are very rare and those within the spinal canal are only slightly less so. In twin David, the spinal meningioma became symptomatic at the age of 8 years. In twin Ian, two spinal meningiomas, separated by a distance of 25 cm, produced symptoms at the age of 13 years. In the same boy an intracranial meningioma was removed 24 months earlier, while twin David is known to The family history was unremarkable. The twins' paternal grandfather died at the age of 69 years of 'cardiac condition'. The grandmother is alive at the age of 68 years. The twins have one paternal aunt who emigrated many years ago to Canada where she had twin boys who died within days after birth.
The boys' maternal grandfather is alive and well, aged 68 years; the grandmother parted from her husband and the twins' mother knows absolutely nothing about her.
The mother and father of the twins and the third child, a boy aged 7 years, are well and have not suffered from any severe illness. SUMMARY No abnormality was demonstrated on left vertebral angiography but right carotid angiography showed a marked elevation and backward displacement of the anterior cerebral arteries and of the proximal part of the pericallosal arteries. In addition, on the lateral projection, the ophthalmic artery was very large. These appearances were consistent with the presence of a meningioma of the tuberculum sellae (Fig. 4) .
A diagnosis of a large central and right-sided anterior basal meningioma was made. The probable origin was the tuberculum sellae and the tumour appeared to be invading the bone in the region of the posterior ethmoidal cells. It laterally below C4 dermatome. Vibration and joint position sense were lost in both lower limbs and depressed in the hands and fingers. His breathing was entirely diaphragmatic. He could still empty his bladder satisfactorily and some bladder sensation was preserved. In addition to the previously suspected upper cervical meningioma, lumbar myelography disclosed another tumour. The contrast medium was completely held up at the level of the body of DlI vertebra by an intrathecal extramedullary lesion displacing the cord from left to right.
The patient was fully conscious and despite his plight his morale was excellent.
Cervical laminectomy of Cl to C6 was performed on 24 August with removal of the posterior border of the foramen magnum. A large meningioma was resected. It was situated anterolaterally to the cord, which was displaced posteriorly and to the right. The employment of bipolar coagulation and of the operating microscope greatly assisted the dissection and safeguarded the vasculature of the spinal cord. The attachment of the meningioma to the dura mater was over a very small area.
Under the same anaesthetic, the patient was repositioned and laminectomy of dorsal 9-12 vertebrae was performed. Another meningioma was found, also anterolaterally to the cord. The tumour was removed completely but the area of attachment here was rather broad. It was thoroughly coagulated.
Tracheostomy was performed at the end of the two laminectomies and the patient lived depending entirely on the respirator until the beginning of December 1971 when he was gradually allowed to breathe on his own during the day for short periods. (Fig. 5) .
DISCUSSION
Ten pairs of twins with central nervous system neoplasms have been reported in the literature. Nine of them were presented in a compact and informative table by Metzel (1963) , and the tenth was reported by Fairburn and Urich in 1971. Four of the sets succumbed to cerebellar medulloblastomas, one to tumours exhibiting a mixture of oligodendroglial and astrocytic elements. Five sets had different types of tumours.
The pair of uniovular male twins described by Hope (1952) is of greatest interest to this discussion, being the only example of a meningioma (left sphenoidal wing) successfully excised at the age of 40 years, while the other twin died of glioblastoma multiforme at the age of 53 years. Gaist and Piazza (1959) were the first to record a single meningioma in two siblings-a sister aged 39 and a brother aged 36 years at the time of the clinical presentation of the intracranial tumours. The female had a left frontal surface meningioma removed in 1954 and the male a right frontal parasaggital meningioma resected in 1955. The authors stressed that neither of these patients had any stigmata of Von Recklinghausen's disease and neither had a sign of other neoplasms or of recurrent neoplasia when reported on in 1959.
The problem of multiple meningiomas has recently been discussed by Zervas, Shintani, Kaller, and Berry (1970) . The point at issue is that the definition set out by Cushing and Eisenhardt (1938) to distinguish, one assumes, between multiple meningiomas and meningiomatosis-that is, 'more than one meningioma and something less than a diffusion of them'-appears somewhat artificial and in some cases, at least, difficult to ascertain.
In a series of 300 intracranial meningiomas treated in the Regional Department of Surgical Neurology, Liverpool, between 1950-71, there were four instances of these tumours at the age of 13, 14, 18, and 19 years. The ratio of intracranial meningiomas in juveniles to intracranial meningiomas in adults is 1:75. In the same period of time there were only two in children, the presently described twins, out of 64 spinal meningiomas, a ratio of 1:32. The ratio of all intracranial meningiomas to all spinal meningiomas is 4-6: 1.
It is felt that the ratio of both intracranial and spinal meningiomas in juveniles as in adults is likely to be as precise as is ever practical when children and adults are treated by the same service-namely, a Neurological Surgical Service dealing with cranial and spinal neoplasms at all ages in a specific geographical regional board area of the National Health Service. The Liverpool Regional Departments for Medical and Surgical Neurology, in association with the Department of Paediatric Neurology fulfil as nearly as possible the criteria of a Regional Service, and, although the National Health Service allows the facility for inter-Regional transfer and treatment, it is felt that this faculty is rarely used in the North of England, whatever the situation in the South.
INTRACRANIAL JUVENILE MENINGIOMAS Gushing
and Eisenhardt (1938) in a series of 313 meningiomas reported only six in the pre-adolescent group. Bailey, Buchanan, and Bucy (1939) reported two cases in a series of 100 intracranial tumours of infancy and childhood. Keith, Craig, and Kernohan (1949) noted three meningiomas in a series of 606 paediatric tumours. Cuneo and Rand (1955) reported two cases of meningiomas among 83 children with intracranial tumours. One of these, in an infant of 3 months, was already calcified. Garcia, Bengochea, Fuste, and Fernandez Carrera (1956) reported a child aged 3 years with a small meningioma in the region of the left internal auditory meatus and stated that Markham, Fager, Horrax, and Poppen (1955) also had a boy aged 15 years with a meningioma in this region, while Petit-Dutaillis (1949) reported a child aged 9 years with a meningioma in the posterior fossa. All these three last mentioned cases were true psammomatous meningiomas. Paillas, Vigouroux, Piganiol, and Sedan (1957) reported 92 intracranial tumours in children of which only two were meningiomas. French (1959) found seven cases of meningiomas, one in a 6 month old baby, out of 273 paediatric tumours. Obrador (1960) , in a series of 150 meningiomas, found eight under the age of 20 years. Taptas (1961) removed a suprachiasmal meningioma from a boy aged 2 years and, when the patient was aged 4, a left intraventricular meningioma was also successfully removed. Matson (1969) found three instances of meningioma in a series of 750 consecutive paediatric intracranial tumours. Mendiratta, Rosenblum, and Strobos (1967) removed a meningioma from a boy 6 months old. Klump and McDonald(1971) removed successfully a large frontal fibroblastic meningioma from a 3 year old boy in 1966 who was well when reviewed in 1969.
TRANSITIONAL LOCALIZATION Porras (1963) reported the removal of a meningioma situated in the foramen magnum from a child aged 8 years by upper cervical laminectomy combined with occipital craniectomy. This localization is somewhat similar to that found in our twin Ian. SPINAL MENINGIOMAS It would appear that Eskridge and Freeman (1898) were the first to remove what was almost certainly a spinal meningioma from a boy aged 12 years which is, as Rand (1962) remarks, only 10 years after Horsley's (1888) first ever successful removal of a spinal thoracic tumour. Hamby (1944) showed that of the five reported spinal meningiomas in children between 1933-42, three, all girls, aged 5, 5, and 11 years, had high cervical tumours. One of the 5-year-old girls came to necropsy after 2-years of symptoms. This is, therefore, to the best of our knowledge, the youngest child reported with a meningioma of the spinal canal.
The remaining two were boys age 7 and 10 years, with meningiomas at the levels of D4-5 and D7 vertebrae respectively. It is of great interest to note that Grant and Austin (1956) report as many as five spinal meningiomas among their 30 patients with spinal tumours under the age of 15 years. This is, indeed, an exceptionally high incidence from a single source, the highest we were able to find. We consider that the greatest value of Grant and Austin's paper is the statement that 'although they (children) seem to recover from paraparesis usually in a satisfactory manner, when there is a complete paraplegia the outcome is extremely grave. Thirteen of our (30) patients were completely paraplegic at the time of surgery-only one of these (13) In November 1971, after the removal of an intracranial meningioma from his brother Ian, the parents were asked to agree to a brain-scan on David, as well as further radiographs of the skull and spine, in order to complete all available investigations. It was only because of this that the presence of a right frontal falx meningioma was discovered.
This tumour is still (April 1972) completely symptomless, and there are no neurological signs whatsoever to betray its presence, despite a very thorough neurological examination by one examiner who was aware of the presence of the intracranial tumour, and another who did not know that it existed. The tumour is obviously of recent origin and must have arisen from its own nidus.
In the case of twin Ian, the basal, frontal, intracranial meningioma and the upper cervical tumour were both large and presented as anatomically rather distant, independent entities, at about the same time. Quite likely the mid-dorsal meningioma was also already present, although too small to contribute to the neurological picture.
The 'seeding' theory advanced to explain some cases of multiple meningiomas does not apply in these twins and, in any case, this hypothesis appears more valid when applied to explain the occurrence of spinal ependymomas after a removal of an intracranial lesion.
In view of the continuous and promising neurological recovery of twin Ian after the removal of the three meningiomas in 1971, and the excellent recovery of twin David after the removal of the dorsal meningioma, it is suggested that the saga of these twins may be longer and happier than we at first dared to hope.
There is no doubt that one day, months or years hence, the intracranial tumour of twin David will become active and will require a craniotomy. There is always a possibility that the intracranial tumour of twin Ian may recur, in which case radical surgery would no longer be practical.
It is felt that, whatever the final detailed outcome in these boys, there will be no further light thrown on the basic problem of this unique 'freak' mutation.
